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What is semantic search? 
Keywords vs. Concepts

 

 

 

 

  

  

 

 

“semantic search is a 
search or a question or 
an action that produces 
meaningful results, 
even when the retrieved 
items contain none of 
the query terms, or the 
search involves no query 
text at all ”  

 
       
 

  

 
  



 

 

  

What is NLMplus?
 

 

 

 

  

  

 

 

NLMplus is a semantic 
search and knowledge 
discovery application 
designed to tap into the 
rich content offerings of 
the National Library of 
Medicine in all areas of 
biomedicine and health   

 
       
 

  

 
  

http://nlmplus.com/
NLMplus NLM Awards Presentation.ppt
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NLMplus Background 

• NLMplus is an award winning application of semantic search and knowledge discovery 

technology which was developed by WebbLib LLC during the first year of a DOE/OSTI SBIR 

project 

 

• NLMplus addresses the difficult problem of accessing heterogeneous legacy databases with a 

meaningful solution in order to produce improved relevance and precision in search results 

 

• The goal of the SBIR project was to research and implement innovative semantic tools for the 
improved indexing, searching and dissemination of scientific and technical information. 

 

• As part of the SBIR research, WebLib had implemented a Green Energy Semantic Search pilot, 

which was subsequently deployed into production use by OSTI 

 

• Where possible, WebLib’s semantic solution enriches and utilizes existing thesauri and 

ontologies in a Web Knowledge Base which powers the semantic search. 

 
– Typical thesaurus problem: “green energy” is NOT in the ETDE/INIS Joint Energy Thesaurus  

 

 

 

 

 

http://apps.nlm.nih.gov/175/show_off_your_apps_winners_honorable_mentions.cfm
http://weblib.com/
http://weblib.com/
http://weblib.com/
http://www.osti.gov/
http://greenenergy.polymeta.com/
http://www.osti.gov/greenenergy/
http://www.etde.org/edb/jtsRev2.pdf


Semantic Annotation of PubMed Reviews 
anthracycline cardiotoxicity after breast cancer treatment 

 

http://www.ncbi.nlm.nih.gov/pubmed/19418823


Semantic Annotation of a PubMed Review Title 
via the WebLib Part-of-Speech Tagger and Noun Phrase Chunker 

 phrases>  key phrases> key concepts > synonyms  > normalized  semantic indexes 

  

19418823;TI:anthracycline cardiotoxicity after breast cancer treatment 

 
TI_NORMALP: anthracycline breast canc cardiotoxicit treat 

 
TP:anthracycline;  

• CUI:C0003234; Anthracycline Antibiotics;  

• SY: anthracyclines; 

 

– TP:cardiotoxicity;  

 

– CUI:C0876994; cardiac toxicity; 

 

– TP:breast cancer; 

• CUI:C0678222; Breast Carcinoma; 

• SY: breast tumor; 

– TP:breast cancer treatment;  

• CUI:C1511300; Breast Cancer Therapeutic Procedure; 

 

http://sem.polymeta.com/parsers/SPTaggerNPChunking.html
http://sem.polymeta.com/parsers/SPTaggerNPChunking.html
http://sem.polymeta.com/parsers/SPTaggerNPChunking.html
http://sem.polymeta.com/parsers/SPTaggerNPChunking.html
http://sem.polymeta.com/parsers/SPTaggerNPChunking.html
http://www.ncbi.nlm.nih.gov/pubmed/19418823
http://www.ncbi.nlm.nih.gov/pubmed/19418823


 
Scaling the Semantic Searching of PubMed Reviews 

 

 

• More than 1.6 million PubMed Reviews have been 
semantically indexed on a small WebLib server 

 
– Query: prostate cancer antigen 3 

 

– Query: transient cortical blindness after coronary angiography 
 

  

 
 

 

http://nlmplus.com/searchresult.jsp?sc=1342&q=prostate+cancer+antigen+3&un=nlmplus
http://nlmplus.com/searchresult.jsp?sc=1342&q=prostate+cancer+antigen+3&un=nlmplus
http://nlmplus.com/searchresult.jsp?sc=1342&q=prostate+cancer+antigen+3&un=nlmplus
http://nlmplus.com/searchresult.jsp?sc=1342&q=transient+cortical+blindness+after+coronary+angiography&un=nlmplus
http://nlmplus.com/searchresult.jsp?sc=1342&q=transient+cortical+blindness+after+coronary+angiography&un=nlmplus




Search Results from NLM’s PubMed Search Engine 

http://pubmed.gov/




PubMed Query: transient cortical blindness following coronary angiography 



 
The WebLib Semantic Search Engine 

 
 

 
• Apache Solr open source enterprise search engine with 

WebLib’s Semantic Layer 
– Please note:  WebLib’s semantic indexing and search technology 

can be implemented for any enterprise search engine, e.g. the 
MarkLogic system, which is being increasingly utilized by federal 
agencies 

 

• WebLib’s Biomedical Knowledge Base and Query Translator 

 

• WebLib’s Web Knowledge Base Prototype 

 

 

 

 

 

http://lucene.apache.org/solr/
http://lucene.apache.org/solr/
http://lucene.apache.org/solr/
http://lucene.apache.org/solr/
http://lucene.apache.org/solr/
http://lucene.apache.org/solr/
http://lucene.apache.org/solr/
http://lucene.apache.org/solr/
http://www.marklogic.com/
http://testwbqt.weblib.com/?q=prostate%20cancer%20antigen%203
http://wbqt.weblib.com/?q=prostate%20cancer%20antigen%203
http://wbqt.weblib.com/?q=prostate%20cancer%20antigen%203
http://wbqt.weblib.com/?q=prostate%20cancer%20antigen%203
http://wbqt.weblib.com/?q=prostate%20cancer%20antigen%203
http://developer.weblib.hu/wikipediaminer2/?q=green+energy
http://developer.weblib.hu/wikipediaminer2/?q=green+energy
http://developer.weblib.hu/wikipediaminer2/?q=green+energy


 
More about the NLMplus  

 
  

 
     NLMplus Innovations 

 

– Universal Search 

• Flexible  access to 60 NLM databases 

– Semantic Search Engine 

• Semantic indexing and searching of 
PubMed Reviews 

– Biomedical Knowledge Base 

• powers “Explore and Discover” 

• powers the Semantic Search Engine 

– Intuitive  User Interface 

– Wide Spectrum of NLM users 

• Consumers 

• Physicians 

• Biomedical researchers 

• Decision makers 

 

 
 

 
 

 
 

 

NLM APIs, web services and software 
tools utilized by the NLMplus app  

 

– Entrez Programming 
Utilities 

– UMLS Terminology Services 

– Medlineplus Web Service 

– MetaMap API 

– SKR Web API 

 

http://nlmplus.com/about.html
http://nlmplus.com/about.html
http://nlmplus.com/about.html
http://eutils.ncbi.nlm.nih.gov/corehtml/query/static/eutils_help.html
http://eutils.ncbi.nlm.nih.gov/corehtml/query/static/eutils_help.html
http://eutils.ncbi.nlm.nih.gov/corehtml/query/static/eutils_help.html
https://uts.nlm.nih.gov/home.html
http://www.nlm.nih.gov/medlineplus/webservices.html
http://metamap.nlm.nih.gov/
http://skr.nlm.nih.gov/SKR_API/


Potential WebLib Semantic Search and Knowledge Base Applications 
 

Common Problem:  accessing heterogeneous databases 

 

Problems in Keyword Searching:  relevance and precision 

  

Meaningful Solution:  semantic technologies 

 
Biomedical Knowledge Base 

Semantic Search  

 

• National Library of Medicine 

 

• National Institutes of Health 

 

• Department of Health and Human Services 

 

• Medical Schools 

 

• Health Science Libraries 

 

• Health Care Industry 

 

 
 

 

Web Knowledge Base 

Semantic Search 

 

• U.S. Government Departments and Agencies 

 

• Libraries and Research Organizations 

 

• Media and Content Companies 

 

• Educational Institutions 

 

• Businesses 

 

• The Web 



Professor Irwin Corey Explains Semantics 

http://www.youtube.com/watch?v=MxtN0xxzfsw
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